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The Association Knowledge without Borders, founded and chaired by Professor Jean-Pierre 
Petit, astrophysicist, aims at spreading scientific and technical knowledge in as many 
countries as possible and in as many languages as possible. To this end, all his popular 
scientific works, which cover a period of thirty years, and more particularly the illustrated 
albums he has created, are now freely accessible. Anyone is now free to duplicate the present 
file, either in digital form or in the form of printed copies and circulate these copies to 
libraries , within the context of schools or universities or associations whose aims would be 
the same as the association , provided that they do not derive any profit from this circulation 
and that they do not have any political, sectarian or confessional connotations. These pdf files 
may also be put on line in the computer networks of school and university libraries. 



Jean-Pierre Petit intends to create numerous other works which will be accessible to a larger 
audience. Even illiterate people will be able to read them because the written parts will 
“speak” when the readers click on them. Thus it will be possible to use these works to support 
literacy schemes. Other albums will be "bilingual" in so far as it will be possible to switch 
from one language to another selected language with a mere click. Hence another tool made 
available to develop language skills. 

Jean-Pierre Petit was bom in 1937. He made his career in French research. He worked as a 
plasma physicist, he directed a computer science centre, he has created softwares, he has 
published hundreds of articles in scientific magazines, dealing with subjects ranging from 
fluid mechanics to theoretical cosmology. He has published about thirty books which have 
been translated in numerous languages. 

The association can be contacted on the following internet site: 


http://savoir-sans-frontieres.com 
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THE P«E 55 U/?E /M THE RESERVOIR? 


CEiPES 1/UoT 
'APPeNS _ 

-THEM ? 
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you 5 &e, A^oh \e, everything is feuativz. 'lo leapn -to 
■think u«£ Pi Photon, you have To uvE uxe a PHoToN. 
uJhich is Difficult, because Photons poajV uve/ 


yP'/A still. hoping SOMEONEs 
Going t ho tell Me wny -fiMe 
Puns ffo^a the Vast to the fuTafie, 

INSTeAD OF -THE OTHGF lNA)t 
POUND ! 


Does if H\fr1'Te£? 

As Time passes^ ^ Aunpys 

move oji fH ir IN THe 

same direction. 


TL'tA ^ef-r/Me, ^he 

/WPfiCSSIoN THAT >F SOMEBOP - / 

5U ODFNLi ReVERSeD fH£ direction <DE 




^'Wg; NOBODy lOOixLD NOTICE 1 




Vou KtieuJ, X -think Z'p Quire 

Q\jToy B EltQGf ft THOTcN — SMFK1 IF ONLY 
fOd F)N i NSTPtN T— -TO FN H>EA OF 

HOLO -fH£y WW 'THE' HNIVeRSg. 


if 5 w<rf Possible x ixeAtJ A 

- D/M^nISioNAL 5?FCT"TlMS. SuTT 
you CAN IN/ -fH^EE PiMENSioNS, 

"SKETCH ■THE iN'I'ElZTuJl NED TfcA^TBd-TO@IES 

FOLLOWED By Au. of TWe objects '« w uh/iveKse(-r«»r <s, 
ftUL MWia0) « -rwey Be s»" 8y /» H^HericAL 


ObSEdVEK IdHO IS AT R^ s ' r - 






ybiL Ger 

SPA<5 HETTI j 


SOMETHING, Uice F PLATE OF 
Od THE LoS ANC,BLES FFEEujAy 

SYSTEM... 


a -5 



As far. f \s LENGtftfS ^o, -this unnbR.se is elastic. D= 

ANOTHER O&SEKUER. f^OVBS AT A \ZEU)CIT</ V /A/ SOME Dl RECTI ON , 
THEN EVERYTHINC, HAPPENS AS IF THE UNWBRSB CfiN D THE 0859 ?VSR ) 
W/^5 SHRUNK iu rHiS D iRFCTlON. 



rLAr. tTf t r could rtRceive -the universe, it ouollD appeal 
TO BE FLATTENED like A PANCAKE AloN$ THE DIRECT,ON OF 
Motion. So the photon inhabits A -noo- Dimensional dorlD.. 

AND THE PHOTON ITSELF IS SITUATED WITHIN THAT HJORLb U/LB 
A SMALL, FLAT SCK\BBLE. 



— UNc 



Heck - Da t. 
fcalls look uke 
that ? 


effect You'd get gy 
Project/ NC-) cn To A SCREEN 
A p,c Tu*e OF a BALL OF 
SPAGHETTI (AS seen AY A MOTION¬ 
LESS observer) U6 ,^ A Lam? 

ljhose axis , s au^nlo coith the 

OlRECTloN ,u ujHiCH THE PHOTON 

is Moving 


4-6 





<0 UNDERSTAND 
PHOToN 5 uX)RU> you_ 
SHOULD IMfKjlNE TftWroe, 
fil FILM 6/ PoiNriNP, TH£ 
CAMERA ALONG T/VE 

D/fl^CT/ON 0£ MOTION 

/)nD superimposing All 





A-l- 








imbbmmi m mbM 



^ 5o?Hl6) \ 

gjPirJCj CMfi.ON)05 

PIV'/f'JEj . i- lornt 
TO (S^-f to 

BcrffoM / 

\ v \_ -fnirJ^S . 


CnRzfuL, DGA&. 


^ Ma. Albert- X x 

CU'W'T -To mftKE D/VE 
IKI -THIS CHfloNoS. 





, TH£" 
s/iMe 

l 5£7?l £5; < 

l I 

GeiLJiTiviTy 


fspfciX v 




As you vishbSj i^y bo/ 



■ 


ns 

B 

MM 




UJANTlNG fo LOOK THE PHOTONS 
M^HT IN THE EVE j Hl6,6,/N5 
ATTACHES H/MSELH F/RMlV TO 
■THE Bolds OF fjp . Albert's 
SUBMARINE , uiHiLE M£. ^ 

Albert takes the helm. 













,p 

4$m 

im 


Photons'. 1_ 
cp<tsi see ttem t 


< Hl5 Ch£on os isn't 

NHL F V>EE P! 


/Yly pepfHMefe^ 
/WDlC^fES A speed V ± - 





PHOTC^'s <^oWE A blSrTRNCe V_ 

IN TIME t ± . 








*1 Divine D a ?y t x 
isiEf 3oC;Cco km /sec 



tere, a]p. Alb e ft, 
ANf> Don't spAHP 'T'HA 
5AA Ho^s es 1 




1 




All observers, u)HA revez their velocity <^et the identical. 

VALUE- c L>H£N 'THLY MEASURE THE SPEED OF PHOTONS - -TUB 
FUNDAMENTAL PARTICLES OF UCjHT. 'iHgy occupy A SPECIAL PLftCF 
iw Cosmic Park. B/£f?yTH/Nc, happens as if THEy behaved ukF 
SMALL 5£ARcHLi^HTS ioHOSE / Rflys Mol/E AT a CONSTANT ANGULAR 
VELOCITY, PNoX&cTlN^ THEiR. images on all of the concentric 
SPHERES THAT i^O TO up CHtfONOS. BECAUSE OF coMPENSAT/N<S 

CHANGES IN DISTANCES AND PRo per TimES ) OBSERVERS INVARIABLY pND 
THAT c= D/fc = 300^000 lCM/SEC. 

‘CT'hiS ABSOLUTE coNSTANcy OF THE 5PEED 
OF LIGjUT (THAT IS / THE S Peep oF PHO'ToNs) 
iVAS first observed experimentally gy 
MiCRBLSorY and AWlEV /N i 1^2 I. 

<Hlf?ry-FouE YEARS lATeR y ,N I9l5 y 

Einstein thRfuj the traditional model- 

of SPACE- f/MF OUT -Ttf£ t-O/NDOD, 

Because IT ojas INC0MPAT/6LH lOITA THIS 
INVARIANCE He set ABOUT EiNDiNE, a NED 
space'Time , That of ^ELATivit Y Cosmic 
Park ^ives us some idea of n>hat this 

IS LIKE 
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IaJE've uehrl V <sot 'em 
Not^l Fester, MR. Albert, 

FA s-re/e! 




Mi,;. 


4mm 


,(imm 



IMPOSS l BLZ y 
My Boy/ 


^jh/ f 







> 

My SUB MERlNE IS P&o PBLLED By REACTION. 
CHZONOS Does war tfesisf k>ei/A£D moticH: 
*LL JF HHF / To DO IS -to OVERCOME £>?£ 
IMERTlA. Ven F refche s a speed l/, oDP 
cars VER McToR; DEE 5u8MFRiN£ fOLLOOS A 
&Reft aecuF or y DEE SPHERE CORRESPONDING 
<c PAr 5E^ / 


#) ^ orne/e wo£Ds, a Geodesic on 

FRF SPHERE, See Mere's Looking 


PrT Euclid . same series. 
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SO UMt's PRSBim? up MOToZ ASRlN 

PiND I<eep PicoELEfZnriNj^. Ttier/ uob'll- soon catch UP ujitH 

■THOSE TPPTTET PHOTONS l 




o ^ G 


X'm afraid not, Archibald. Deepen ve tqoes J der. denser ^ETS 

Deft CHroMOS. Per more ve descends, ttp Mope Chronos g^ets into 

Dea BAUAsT TfiNKS, UN P MB GjEfS TERRIBLE H£AV/. OuP MASS //UCPEASES. 


MGWotfAfvJDUM : 

1% iO\5H T6 DISPEL A COMMON MISCONCEPTION/- THAT' EXERCISE MARES 
)feU. co5g WEIGHT. /iCfuALLy^ THE OPPOSITE IS TRUE / THE SIMPLE ALT' 

OF LEAVIn/Ej A Pe 5T STATE (-MASS m o ^) tfJCREASES TH? MASS on 

AocoRDitsiG) <o the Delation m 0 Of course, lo^en G> 


You. STOP, youc RgTuRN To you*. original 

MASS "V 


Tit' 



yCT5 VERV FRUSTA AT/N^! 
Wc're almost THef?E — 
0.995 c ; WP 1 LAN/ 

ALMOST REACH OUT ATJD 
TOucrt -fH£fA\ — Burr MO'T 
Quite] 

And out mass has^Y 

INCREASED TENFOLD — 

u>e can't <£,o ANy 
paster i 1 



Oor v= o.<?W 9 c 

THE MAS5 UOOUUD BE o&4 

Times as iarcet... 

AMD so on/. 
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ft>£- INSTANCE, -fHE STRAIGHT SEGMENT AB 

IE. THE PA'TH You'o FOULOUJ IF you UJE/Re 
MOTIONLESS. CURVED PA'TH Cs.) BRiN^S 

gEFecr5 6F VRDOC4T/ into PLAy. UJe'i/E ALREADy 
5£p(y THAT IaJHEM you move, youR _ _PR.0P5R -TIME 

(-THAT OF THE TRAVELER^ NOT OF A STftTloNAR-V 
OBSEPVEp) FloujS tAOR E SUOCOLy. 

ThE TRUE Measure of distance, in sPAcE'-t/A'IE/ 
iS how much BRop&R 'Time HAS Passed. So from 
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Me. AuB€£T explained To me \ 

that you'p heed £/dicui_ous amount's 
c>f evbka y to approach the speed 
OF ueiHT. nr LoaK)OeH... suppose 
m <urtK/r to $o at (Oo,ooo fc/u/sec... 


SoPfDSE m HAD H F 05 / 0 NJ MOTOJ? N 
THAT COULf> ACC £?LE(2.ATE MV SPACECRAFT 
AT oHF "3 '' dTHE AccELE £.AToN DUB 
TO <^£Av/iTn AT THE EPATHS SURFACE). 
Th£au /h each secomp my Spebp 
LOould /ToegASE By -TO m/sec. 




JJ7 

M, 


He<?e is 

^imsV TuX>-PoOA 
AP*£TMeNT: lOTcHt 
AHP BATHROOM. 


My apparent weight is ctust as 

it IS OM EARTH so X CANJ 
SUPPORT ir EOfL As' LoMG) AS X loisH. 


At THIS Fate /T tO)LU 
TAKE ME FouR. MONTHS TO 
E£>VCH my Top SPEED oP 
100^000 km/sEC. ‘DuPiMq THAT 
T/ME, III OML.y COVER ONE" 

HuMPPFDTH OF THE DlSTAMCg\ 



4 4 




/ TneN the REST of the 

TKiP WILL. TAKE A MS PE "TWELVE ygAfts. 
PLUS FOU.P MONTHS To 5<_ouJ Dolon/ 


/ nMP THE SftMe /iG^AlKl 
IF 3Z uJf\NT To GOME BACK. 
TD TgLL PEOPLE UJHfFT JT 

v f<5u^p -theae... 



Yes... ftWD ALTHOUGH THfcffE's 

PEECloOS LITTLE CHPrNCE THAT U)£'r?E 

-the oMLy uvik/& crep-tures ikj -the 
UnivE dSE y -fHe MEANEST (MHABlTED 

?L-flfOBT (if -TH 6AE I s ONIE) oJILL PROBABLY 

be a lot foatheic Aumy thakj 
FOLIA L/ 6 ) HT- VE APS J 


YouVe TELUML, me -THAT ^ 
STAR .-TRAVEL ACCOAD/KJC TO TH£ LAuJS 
of Cosmic PaEic is a lieetjMP 
cAPEff?.. 





£oWA"f Yo "Do 


Ys THE VoyA^E 


foRevejh impossible 


Poes the lad 
NgV&E. GjiVE up ? 







